Neurite outgrowth in dorsal root ganglia induced by islet neogenesis-associated protein peptide involves protein kinase A activation.
Islet neogenesis-associated protein (INGAP) peptide is a candidate therapeutic for diabetes and corrects sensory dysfunction in experimental diabetes in mice. In this study, we investigated the mechanism of action by which INGAP peptide promotes neurite outgrowth in sensory neurons of the dorsal root ganglia. Treatment of dorsal root ganglia primary dispersed cultures with INGAP peptide led to the displacement of fluorescently labeled forskolin from adenylate cyclase, the cyclic AMP-generating enzyme that has been implicated in neuritogenesis. The addition of forskolin or dibutyryl cyclic AMP enhanced the effects of INGAP peptide on neurite outgrowth in dorsal root ganglia explant cultures. Furthermore, pharmacological inhibition of adenylate cyclase with SQ22,536 or of protein kinase A with H89 or KT5720 significantly reduced the neurite-promoting effects of INGAP peptide. These results suggest that INGAP peptide-induced neurite outgrowth in the dorsal root ganglia partially involves cyclic AMP-dependent activation of protein kinase A.